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http://sci.esa.int/bepicolombo/ 7
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Colombia has 638,000 km?2 of forest... almost half of its surface




In the Amazon region of Colombia, 200,000
hectares are lost per year, that is, 3 times the
\area of New York City
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Deforestation in national parks
after peace agreements
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Grupo de Investigaciéonen
Sc U A Control, Electronica, Modelado = A\
y Simulacion CEMOS

Semillero de Coheteria UIS Aeroespacial

Escuela de Ingenierias Eléctrica,
Electronica y de Telecomunicaciones
Universidad Industrial de Santander

e-mail: cemos@uis.edu.co

Grupo de Investigacion en Energia
y Medio Ambiente

Escuela de Ingenieria Mecanica
Universidad Industrial de Santander

e-mail: giema@uis.edu.co
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Education

e Students

- ’ Bs — Master & PhD




Members students:
Undergraduate: 40 .... 15 women
Postgraduate: 7 in 2023

Professors 5 (1 MSc, 4 PhD)

Direction:
Julian Rodriguez (Astrofisica-Aeroespacial)
Ricardo Jaimes (Ing. Mecanica) g O
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At beg
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Outreach

Contest
Schools

Activities on
campus
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 Satellite Challenge |

Overall Winner

International
competitions




17 Nov 2021 - 4:17 p. m.

Estudiantes de la UIS
ganaron concurso de la
NASA clave para
misiones espaciales

Se trata de un concurso de la NASA
dedicado a la produccién de alimentos
para misiones espaciales de larga
duracion.

f ¥ 0O in &

Redaccién Colombia

International contest

AGROMIGRA
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Ballooning

Drones

CanSat

High power rocketry
Satellites

Human exploration




Research lines

Earth
observation
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Rocketry
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Universidad
Industrial de
Santander

ROCKET CHALLENGE

Universidad
Industrial de
Santander

ROCHET CHALLENGE

% Semillero de Coheteria UIS Aeroespacial - SCUA
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Semillero de Coheteria UIS Aeroespacial - SCUA
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The design of the structure is based on the DFMA (Design for
Manufacturing and Assembly) methodology, it is a design focused
on additive manufacturing and modularity.

% Semillero de Coheteria UIS Aeroespacial - SCUA
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estard presente cerca de 530




Universidad
Industrial de
Santander

A CanSat is a scale satellite which rises inside a rocket with a
mission, ours is to carry out a controlled descent in a spiral
while data is taken to build profiles of atmospheric variables and
thus determine contamination levels in the flight area. Data and
recorded video are sent to the ground station in real time

% Semillero de Coheteria UIS Aeroespacial - SCUA
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ATMOSPHERIC DATA
e carbon dioxide CO2

e carbon monoxide CO

* Nitrogen dioxide NO2

* Ammonia NH3

e Volatile Organic Compounds
 Temperature Humidity

e Barometric pressure

% Semillero de Coheteria UIS Aeroespacial - SCUA
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Structurally, the CanSat has a pair of folding wings,
which allows it to easily go inside the rocket. When
it is ejected from the rocket at a height of 500m,
with the help of a vector thrust propeller, flight
control is carried out to follow the desired
trajectory in a controlled spiral descent with the
orientation of the sensors.

% Semillero de Coheteria UIS Aeroespacial - SCUA



Scientific ballooning




Mission concept

Figure 1. General view of
the probe balloon.
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Figure 2. Scheme of instrumentation
distribution within the gondola.
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Ground Base Station: BARRANCABERMEJA Linear Distance to Barrancabermeja
BETULIA Repeater Station “ ZCZ 66,50 km
ALTO DE LOS PADRES Repeater Station ‘ 86,00 km
PICACHO Repeater Station @ ZCZ 98,30 km







CONCENTRATION of CO,

Instrumentation system capable of measuring
atmospheric CO2 concentration using the

technique:

Tunable Diode Laser Absorption Spectroscopy

(TDLAS)

0.2

Radiation Transmitted by th
1

e Atmosphere
10

70

Downgoing Solar Radiation
70-75% Transmitted

&
&
&

Spectral Intensity

Uv__ | Visible

olhg Thermal Radiation
15-30% Transmitted

$
5
%

Infrared
T

Percent
=

N O

g O o O

o

Carbon Dioxide

Oxygen and Ozone

Methane

Nitrous Oxide

Major Components

Rayleigh Scattering

r"U

o
(]
-

Wavelength (um)

10

70

H20

CO2

10000

35_
P~ 10 hPa a0k
E 25t
©
©
2
= 201
<
P~ 100 hPa 15f
T~-60"C 10k
5..
P~ 1000 hPa
0

micro-SDLA

ENVISAT validation

Kiruna (67'N)

08/08/2002
1 1 | | . | L
05 1 2 345 8

" Durry et al 2002

| |
100 300 1000 10000

Mixing ratio (ppmv)




Actualt

4 b Contactenos Vistenos  Blsqueda  Directorio Mapa d

UIS  Unidades Académicas  Programas Académicos Profesores  Estudiantes

|- > noficia jsp?id=9918&canal-canalComunicaciones -

UIS Y FAC UNEN LAZOS PARA DESARROLLAR CIENCIA Y TECNOLOGIA AEROESPACIAL

Publicado: Lunes, 24 de Septiem 1

Teleuis
La Universidad Industrial de Santander y la Fuerza Aérea Colombiana (FAC) acordaron hoy unir esfuerzos para aprovechar fortalezas de a
ejecutar proyectos aeroespaciales y nanosatelitales conjuntos que beneficien la agroindustria, las comunicaciones y el medio ambiente.

Para tal fin, directivos de estas instituciones se reunieron en la UIS y proyectaron iniciativas sobre el sector espacial y tematicas afines. Asim
programa FAC SAT que actualmente adelanta la Fuerza Aérea Colombiana.

La reunion fue presidida por el coronel de la FAC, Carlos Giovanni Corredor; el vicerrector académico, Gonzalo Alberto Patifio Benavide
Investigacion y Extension, Guillerme Alfonso Gonzélez Villegas, los profesores de las escuelas de Fisica, Luis Alberto Nufiez; de Disefio Ind
Bautista y de Ingenieria Electronica, Julian Rodriguez Ferreira.

“La Fuerza Aérea hace acercamientos con la academia en general y en esta ocasion con
el sector espacial en el Pais, no solamente con aplicacion militar, sino para fomentar la inve

El profesor de la Escuela de Fisica, Luis Alberto Nifiez, se refirio a la importancia de
proyectos muy concretos de nanosatéltes que tengan incidencia sobre la agroindu
atmosféricas y de suelo que le interesen a la agroindustria regional”.

:Qué es el FACSAT?

FACSAT, es un programa que involucra varios proyectos basados en el desarrollo de las|
espacio. Su funcién permite mostrar la aplicabilidad que tienen el dia a dia a través de lam

2018
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apid Response Team, NASA/GSFC
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MISC3 CubeSat-class Payload
Carrier Nanosatellite Assembly from

Pumpkin Space Systems.

- MISC 3 combines Commercial off-
the-shelf hardware and software
with purpose-built hardware and an
Hyperspectral Camera as payload
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Payload




lmage acquisitions

MULTISPECTRAL/
HYPERSPECTRAL COMPARISON

Multispectral

Hyperspectral

Response

Several Spectral Bands

Wavelength (ym)

Response

Continuous Spectrum

P Laae

>

Wavelength (ym)

Reflectance Reflectance

Reflectance

Soil

Yy

Wavelength

Water

Wavelength

Vegetation

Wavelength

Spaceborne
hyperspectral sensor

Each pixel contains
a sampled spectrum
that is used to identify
the materials present
in the pixel by their
reflectance

Spectral
dimension

Spectral images
taken simultaneously 57

Fuente: Hyperspectral Satellites and System Design, Shen-En Qian



Optics
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Test campaing at FAC
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Test campaing at FAC




Space Segment: COMMS-S planar antenna

Description :
Frequency range: 2025 -2070 MHz. (variable)
Half Power Beam Width : 96° To avoid pointing
losses, a pointing accuracy by the ADACS subsystem
<20° (0.5 dB) is required.
Gain : 5.5 dBi Polarization RHCP
Dimensions : 55 x 55 x 6mm
Ly gy MY 1SS © 2L
e e SMA female connector 50 Q

RADIATION PATTERNS [dBIC)

: : Radiation Pattern
Circularly Polarized Antenna -

Printech
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Space Segment: COMMS-S planar antenna

- Ubicacion:

Vista frontal cara -Z LEOPAR Vista lateral LEOPAR
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Ground segment:

Description : Ground station by HiSPiCO Parabolic antenna of
31.5dB of 1.9 m in diameter.

Center frequency 2250 MHz

Half Power Beam Width: 5.1°

A pointing error of 2.55° produces 3 dB of link loss.

To avoid aiming loss, a tracking accuracy of less than 0.5° (~0.2
dB) is required.

Gain Ratio / System Noise Temperature : 6.02 dBK

Total receiver loss considerations of 2.5 dB

88 - 264 VAC,

Computador con
software HiSPiCO

Esquema de estacion terrena para HiSPiCO

Patrén de radiacién antena parabdlica. 65




Ground segments










Thank you !

Contact:

Dr. Julian RODRIGUEZ FERREIRA
jgrodrif@uis.edu.co
Social media:
@cosmojules
@scuaspace



